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ABSTRACT 

. ^ survey concerned first-year graduate enrollments 

in scxence and engineering for the fall of 197^ and expected ""'■""^"''^ 
enrollments for the fall of 1972. Each institution was asked to 
c ^onJ® "'^"y applications it had received through July 

' I % t what the actual first-year graduate enrollment for that 
i^^o?*^/®®"' ^"?. estimate enrollments for 1972, indicating the 
number of new applicants received as of July 5, 1972. This 
information was requested for the following fields: physical 
sciences, basic medical sciences, other biological sciences, 
psychology, other social sciences, engineering, and mathematical 
sciences. Results of the questionnaire indicate an anticipated 

«nr^?iLiro''®K^! tl^^ first-year science and engineering graduate 
enrollments, but the projected trends differ according to type of 
institution and field. Public institutions reported an expected 
increase, whereas private institutions said they expect a substantial 
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This survey of the Higher Education Panel (HEP), conducted in July 1972, 
concerned first-year graduate enrollments in science and engineering for the 
fall of 1971 and expected enrollments for the fall of 1972. (It was limited 
to institutions granting doctorates in science or engineering fields.) Each 
institution was asked to indicate, first, how many new applications it had 
received through July 5, 1971, and what the actual first-year graduate 
enrollment for that year had been; and then to estimate enrollments for 1972, 
indicating the number of new applications received as of July 5, 1972. This 
informacion was requested for the following fields: physical sciences, basic 
medical sciences, other biological sciences, psychology, other social 
.sciences, engineering, and mathematical sciences. (See Appendix A for a 
copy of the survey instrument and for term and field definitions.) 

During the last week of June, the survey was mailed to 91 institutions 
granting doctoral degrees in science or engineering. (Seven of these insti- 
tutions were independent medical colleges granting doctoral degrees.) 
Replies were received from 83 institutions (a return of 91 percent) , two of 



This survey was conducted for the Federal government under a grant supported 
by the National Science Foundation, the National Institutes of Health, and 
the U.S. Office of Education. Assisting in the preparation of this report 
were John Creager and Richard Webb. 



vhich had to be excluded because of incomplete data. Co&isequently, this 
report is based on the returns from 81 institutions, or 89 percent of those 
originally surveyed. 

Information on the sampling and weighting procedures may be found in 
Appendix B« 

Results 

An overall increase of 2 percent in first-year science and engineering 
graduate enrollments is anticipated in fall 1972, but the projected trends 
differ according to type of Institution and field. Public institutions 
reported an expected increase, i^ereas private institutions said they 
expect a substantial decrease. The "Top Twenty" institutions (designated as 
such on the basis of their selection by NSF fellows and of Federal R&D funds 
awarded) expect declines in enrollments in all major science and engineering 
fields; "Developing" institutions (institutions which £irst awarded science 
or engineering doctorates in 1960 or later) reported that they expect 
enrollments to drop in physical sciences, social sciences, and engineering, 
and to rise in the other major categories. The remaining ("Other") 
institutions which make up the bulk of the Ph.D. -granting institutions — 
expected increases in all major categories except engineering. 'The following 

table sunmarizes the changes anticipated. 

Percentage Change Between 1971 and Expected 1972 First-Year 
Graduate Enrollment in Science and Engineering 
[Doctorate-Granting Institutions] 



• Type of Institutiona 

All Public Private Tbp TWenty Developing Other 

Field 



Physical Sciences 


.7 


2.9 


- 6.7 


- 5.9 


- 8.7 


7.2 


Life Sciences 


5.4 


9.1 


- 9.7 


- 9.9 


20.5 


9.0 


Social Sciences 


6.3 


9.6 


- 4.5 


- 8.7 


- 2.2 


11.3 


Engineering 


-7.1 


-2.1 


-14.9 


-15.6 


- 8.6 


-2.3 


Mathematical Sciences 


1.7 


11.4 


-21.6 


-17.7 


10.5 


8.0 


Total 


1.8 


6.5 


-11. 0 


-11.5 


1.2 


7.2 


Mb. of Institutions in: 














Sample 


81 


38 


38 


8 


18 


50 


Population 


226 


131 


85 


20 


57 


139 



^Breakdowns by type of institution exclude the .'(independent medical 
col leges » which are included in the "all column only. 



More detailed data from this survey are given in Tables 1-15. Tables 
1-7 show the percentage changes in actual applications received as of July 
5 in 1971 and in 1972 and changes in projected enrollment (full-time and 
part-time) between those two years for the following categories: all insti 
tutions, public institutions, private institutions, independent medical 
colleges, "Top Twenty" institutions, "Developing" institutions, and "Other" 
Ph.D. -granting institutions. In Table 8, the percentage change between 

1970 actual enrollment and 1971 projected enrollment^ is compared with the 
percentage change between 1971 actual enrollment and 1972 projected 
enrollment. 

Tables 9-12 contain data, by field, on actual new applications for 

1971 and 1972, on actual first-year graduate enrollment for 1971, and on 
expected first-year graduate enrollment for 1972 for all doctoral -granting 
institutions, public institutions, private institutions, and independent 
medical colleges. The same information is given in Tables 13-15 for the 
"Top Twenty," "Developing," and "Other" Ph.D. -granting institutions. 



Barbara Bland f of d and Diane Dutton, Survey of FirstrYear Graduate and 
Postdoctoral Enroll ment in Science and Engineering . Highet* Education Panel 
Report j Survey No. 1 GJashlngton: American Council fen Ediication. August 19. 
1971). 
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Table 1 



Expected Percentage Change Between 1971 and 1972 in 
First-Year Graduate Enrollment in Science and Engineering^ 

All Institutions 
(N=226) 



Field 


New Applications 
Through July 5 


Expected 
Total 

Enrollment 


Expected 

Full-Time 

Enrollment 


Expected 

Part-Time 

Enrollment 


Physical Sciences 


- 6.8 


.7 


.2 


2.6 


Life Sciences 


6.7 


5.4 


2.8 


11.2 


Basic Medical Sciences 


12.8. 


.8 


.6 


1.6 


Other Biologiciil Sciences 


3.9 


7.3 


3.8 


13.2 


Social Sciences 


12.7 


6.3 


6*7 


4.2 


Psychology 


26.5 


.6 


1.8 


- 8.9 


Other Social Sciences 


- .2 


9.8 


10.2 


8.5 


EiiKineerins 


-14.1 


-7.1 


- .1 


-17.8 


Mathematical Sciences 


- 3.1 


1.7 


12.6 


-13.5 


Total 


2.5 


1.8 


4.3 


- 4.5 


*Basevl on weighted population estimates. 
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Table 2 



Expected Percentage Change Between 1971 and. 1972 in 
First-Year Graduate Enrol Imont in Science and^Engineering 



Public Institutions 
(N-131) 



Field 


. New Applications 
ThrouKh July 5 


Exi?ected 
Total 

Enrollment 


Expected 
Full-Tlaie 
Enrol ifjiipnt 


Expected 

Part-Time 

Enrollment 


Physical Sciences 


- 3.3 


2.9 


1.3 


9.1 


Life Sciences 


10.3 


9.1 


8.2 


11.0 


Basic Medical Sciences 


18.0 


12.0 


17.9 


- 9.9 


Other Biological Sciences 


7.3 


8.3 


4.6 


14.6 


Social Sciences 


17.5 


9.6 


12.0 


- 2.3 


Psychology 


27.9 


4.2 


7*3 


-20.8 


Other Social Sciences 


6.1 


13.2 


15.5 


4.3 


Enftineerins 


-11.2 


- 2.1 


3.7 


-13.2 


MathemaMcal Sciences 


.7 


11.4 


14.8 


5.4 


Total 


7.0 


6.5 


8.6 


.5 


^Based on weighteci population estimate's* 
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Table 3 



Expected Percentage Change Between 1971 and 1972 in ^ 
First-Year Graduate Enrollment in Science and Engineering^ 

Private Institutions 
(N«85) 



Field 


New Applications 
Throueh July 5 


Expected 
Total 

Enrollment 


Expected 
Full -Time 
Enrollment 


Expected 

Part-Time 

Enrollment 


Physical Sciences 


-12.7 


- 6.7 


- 3.8 


-15.7 


Life Sciences 




- 9.7 


-16.2 


7.1 


Basic Medical Sciences 


7.7 


-25.4 


-32.7 


10. 0 


Other Biological Sciences 


- 3.9 


2.2 


.1 


6.0 


Social Sciences 


3.8 


-. 4.5 


-11.3 


21.8 


Psychology 


23.1 


-14.3 


-21.1 


33.0 


Other Social Sciences 


-9.2 


.2 


- 5.9 


19.0 


Engineering 


-17.8 


-14.9 


- 7.4 


-23.2 


Mathematical Sciences 


-10.5 


-21.6 


- 5.0 


-42.7 


Total 


- 5.3 


-11.0 


- 8.7 


-15.3 



^ased on weii^ted population estimates. 
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Table 4 



Expected Percentage Change Between 1971 and 1972 in 
First-Year Graduate Enrollment in Science and Engineering 

Independent Medical Colleges 
(N«10) 



Field 



Expected Expected Expected 
New Applications Total Full-Tline Part-Time 

Through July 5 Enrollment Enrollment Enrollment 



Physical Sciences 

Life Sciences 
Basic Medical Sciences 
Other Biological Sciences 

Social Sciences 
Psychology 

Other Social Sciences 
Engineering 
Mathematical Sciences' 
Total 



•12,7 
•12,7 



-12,7 



14.7 
14.7 



14.7 



.9 
.9 



.9 



86.2 
86.2 



86.2 



Based on wei^ted population estimates.* 



7 



Table 5 



Expected Percentage Change Between 1971 and 1972 in 
First-Year Graduate Enrollment in Science and Engineering 

"Top Twenty" Institutions^ 
(N=20) 



Field 


New Applications 
Through July 5 


Expected 
Total 

Enrollment 


Expected 
Full -Tine 
Enrollment 


Expected 

Part-Time 

Enrollment 


Physical Sciences 


-10.3 


- 5.9 


- 7.2 


2.0 


Life Sciences 


- 2.6 


- 9.9 


-13.6 


- 2.9 


Basic Medical Sciences 


2.3 


-13.5 


-21.6 


-23.1 


Other Biological Sciences 


- 5.8 


- 7.7 


- 6.4 


- 9.3 


Social Sciences 


-11.1 


- 8.7 


-11.2 


1.9 


Psychology 


- 1.3 


- 1.7 


- 4.0 


15.9 


Other Social Sciences 


-16.9 


-11.3 


-14.2 


- .9 


Engineering 


-16.4 


-15.6 


- 9.6 


-32.9 


Mathematical Sciences 


-12.7 


-17.7 


- 6.3 


-37.1 


Total 


-10.9 


-11.5 


- 9.9 


-16.0 



Based on weighted population estimates. 

^Designated on the basis of NSF fellow selection of these institutions for 
graduate study and on the basis of the largest amounts of Federal RfidD money awarded. 



Table 6 



Expected Percentage Change Between 1971 and 1972 In 
Firot-Year Graduate Enrollment in Science and Engineering^ 

"Developing" Institutions^ 
(N-57) 



Expected Expected Expected 
New Applications Total Full-Time Part-Time 
Field Through July 5 Enrollment Enrollment Enrollment 



Physical Sciences 


1.9 


. . - 8.7 


- 8.6 


- 9.2 


Life Sciences 


3.2 


20.5 


-27.0 


101.8 


Basic Medical Sciences 


2.1 


37.5 


42.1 


.0 


Other Biological Sciences 


3.4 


19.4 


-33.2 


103.6 


Social Sciences 


11.6 


- 2.2 


1.4 


-12.0 


Psychology 


10.7 


-12.9 


-11.5 


-18.4 


Other Social Sciences 


12.9 


4.1 


10.4 


- 9.5 


EnRineerins 


-18.1 


- 8.6 


-14.7 


- 4.0 


Mathematical Sciences 


7.6 


10.5 


5.6 


17.3 


Total 


2.6 


1.2 


- 8.0 


18.7. 



^ased on weigjhted population estimates. 

^Those institutions which first awarded science or engineering doctorates in 
1960 or later. 
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Table 7 



Expected Percentage Change Between 1971 and 1972 in 
Firfit-Year Graduate Enrollment in Science and Engineering^ 

Other Graduate Institutions^ 
(N=139) 



Expected Expected Expected 
New Applications Total Full-Xime Part-Time 



Field 


Through July 5 


Enrollment 


Enrollment 


Enrollment 


Physical Sciencee 


- 6.1 


7.2 


7.9 


5.0 


Lif^ Sciences 


13.0 


9.0 


19.6 


-17.4 


Basic Medical Sciences 


24.8 


7.3 


15.4 


-22.1 


Other Biological Sciences 


8.5 


9.6 


21.4 


-16.2 


Social Sciences 


, 27.4 


11.3 


11.3 


11.0 


Psychology 


42.6 


3.5 


4.9 


- 9.4 


Other Social Sciences 


10.9 


16.7 


16.5 


J.7.9 


EnsineerinK 


-11.7 


- 2.3 


8.8_ 


1 -17.4 


Mathematical Sciences 


2.1 


8.0 


22.5 


-10.4 


Total 


10.9 


7.2 


12.8 


- 7.5 



Based on weighted population estimates* 

^All graduate institutions granting doctorates in science or engineering after 
eliminating ^^Top Twenty** and **Deve loping** institutions* 
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Definitions 



Flrst^year enrol Itnent ; Students enrolled for a master's or higher academic 
degree (e.g., Ph.D., Ed.D.) who have completed less than two semesters 
or three quarters of full-time graduate study or the equivalent In part-time 
study; a full-time student's academic load In terms of course work or other 
activity (e.g. 9 research, teaching) Is at least 75 percent of that normally 
required. Do not Include students enrolled for first professional degrees 
(e.g. 9 M.D.y DcD.S.9 LL.B.) unless they are also enrolled for a master's 
or higher degree. 

Physical sciences : Includes chemistry, earth science, physics, geology, 

meteorology, astronomy* metallurgy, geophysics, oceanography, pharmaceutical 
chemistry, and other. 

Basic medical sciences ; Includes anatomy, biochemistry, biometrics and bio- 
statistics, biophysics, cell biology, microbiology, molecular biology, 
neurosclence, pathology, pharmacology, physiology, radio biology, toxicology. 

Other biological sciences ; Includes agriculture, forestry, biology, botany, zoology, 
ecology, embryology, entomology, genetics, nutrition, plant pathology, plant 
physiology, plant pharmacology, and other. 

Psychology ; Includes all psychology ^ 

Other social sciences ; Includes anthropology, archeology, economics, political 
science, geography, sociology, government. Do not include history, education, 
social wotk, public administration, agricultural economics, or other applied 
fields. 

Engineering : Includes aeronautical, architectural, biomedical, ceramic, chemical, 
civil, electrical, engineering sciences, environmental health engineering, 
geological, industrial, mechanical, mining, nuclear, petroleum, and all other 
forms of engineering. 

Mathemafcical sciences ; Includes mathematics, statistics, computer sciences, 
data processing, systems analysis. 




Appendix B 



Sampling and Weighting Procedures 



Because the present survey is a partial replication of Higher Education 
Panel Survey No. 1 (conducted in July 1971 to examine chtoges in applications 
and enrollments between 1970 and 1971), it uses similar sampling and 
weighting procedures^ The basic data units are the applicants for, and 



first-year graduate students enrolling in, specified science and 
engineering fields in institutions (the basic observation unit) granting 
doctorates in those fields. The sampling and weighting base was updated 
from 1969 enrollment for advanced degrees as reported in HEGIS-IV to the 
more recent 1970 enrollments as reported in HEGIS-V. To the 222 institutions 
(including ten independent medical colleges) previously identified, three 
institutions designated as ''Developing*' by the National Science Foundation 
were added, along with one public university. Thus, the institutional 
population £or this study comprises 226 colleges, universities, and inde- 
pendent medical cc'Ueges granting doctorates in the science and engineering 
fields. The participating (final) sample consisted of 81 institutions 
(36 percent of the population), including the public university but 
not the three "Developing" institutions that were added to the population. 
The population and sample were stratified into five cells. The stratifi- 
cation schenke — with population counts, sample counts, and percentages 
of the population in the sample — is shown below: 



Cell 



Definition 



Final Percent of Popu- 
Population Sample lation in Sample 



1 

2 
3 
4 
5 



Public universities 
Private universities 
Public four-year colleges 
Private four-year colleges 
Independent medical colleges 



106 33 31.1 

57 25 43.8 

25 5 20«0 

28 13 46«4 

10 5 50«0 

226 81 35.8 



Total' 



/ 



Data from a given institution were weighted using a set of weights 
determined by the cell membership of that institution in the sampling 
design. As in the earlier survey (HEP Survey No» 1), cell weights were 
computed separately for part-time and for full-time enrollments in each 
field. In contrast to the earlier survey, however, separate weights were 
not computed for the grand total and for marginal enrollments, because 
this procedure leads to inconsistencies between such total weighted counts 
and counts obtained by sunming the separately weighted parts* Our 
experience with the earlier survey led us to conclude that these incon- 
sistencies, though rather small, were troublesome* Thus, in the present 
survey, the weighting was done in terms of part-time and full-time 
enrollments by field, and by cell; the totals were obtained by summing 
the weighted data in the breakouts* The totals, so estimated, are 
probably more accurate than directly weigfhted totals which are equivalent 
to using marginal weighting factors instead of specific weighting factors 
for each kind of breakout* Each weighting factor computed within a 
breakout — defined by stratification cell, field, and enrollment status — 



represents the ratio of 1970 enrollments for advanced degrees in the 
population institutions to enrollments in the sampled institutions 
within that breakout* 

The weighting of applications (as opposed to enrollments) follows 
the same principles except that no distinction is made between part-time 
and full-time status, so that the total enrollments reported in HEGIS-V 
for the relevant fields becomes the basis for computing the cell weights* 

The enrollment and application data, when reported for the three 
National Science Foundation categories ("Top Twenty," "Developing," and 
"Other"), were not reweighted in terms of those categories* The same 
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cell weights by field were used, and che NSF categories treated as a 
reporting breakout of the cells. The figures for the NSF categories do 
not Include the Independent medical colleges. 
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